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FAILURE MODES EFFECTS ANALYSIS (FMEA] =~ NON-CIL HARDWARE
- NUMBER: M5-£5%8003-X

SUBSYSTEM NAME: E - DOCKING SYSTEM

REVISION; 0 DEC, 1588
PART RAME PART NUMBER
YENDGOR NAME VENOOR HUMBER
LAU : ENERGIA POWER PANEL MCE21-0067-0004
RSG-E SLIVU,452312.001
SHU : PUSH BUTTOHN SWITCH PKZ-B TAGD 380212 T

PART CATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
PUSH-BUTTON SWITGHES (TWO DAUBLE POLE SWITCHES UNDER A SINGLE COVER
CAP,) TWO FOLE, MOMENTARY « APDS ‘FOWER-OFF™ COMMAND,

REFERENGE DESIGHATORS: 36Y7IABAISE1-B3
36Y7TIABAZST1-B4

SUANTITY CF LIKE TEMS: 2
(WO} .

FUNCTION:
PROVIDE THE "POWERLDFF COMMAND TD THE FOWER SWITCHING UNIT (FSU.) THE

© PSU PROVIDES THE LOGIC BUSES TO THE DSCU, DMCLU, PACU, AND THE LACU. THESE
LOGIC BUSES ARE RESQUWRED TO IMPLEMENT ALL DOCKING AND UNDOCKING

OPERATIONSS
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FAILURE MODES EFFEGTS ANALYS!S (FMEA) = NON-CIL FAILURE MODE
- NUMBER; M5-8S5-B003- 02

REVISION# ©  EEBOES, 19076
SUBSYSTEM NAME: E - DOCKING SYSTEM

LRAL: MCE21-0087-0009 . CRAMCALITY OF THIS
TEM NAME: PUSH BUTTDN SWITCH FAILURE MODE: 1R3
FAILURE MODE:
FAILS CLOSED (MULTIPLE CONTAGTS WITHIN ONE SWITCH), SHORTS TD GROUND
MISS!ION PHASE:
oo ON-ORBIT
VEHICLE/PAYLOAD/NIT EFFECTIVITY; 103 DISCOVERY

‘ 104 ATLANTIS

: 185 ENDEAVOUR

CALUSE:

A} PIECE PART FAILURE, B} CONTAMINATION, C} VIBRATION, D) MECHANICAL SHOCK, E}
PROCEESING ANOMALY, F) THERMAL STRESS ‘

CRITICALITY 171 DURING INTACT ABORT ONLY? NO

CRITICALITY TR2 DURING INTACT ABORT ONLY {(AVIONICS ONLY)? NO

AEDUNDARCY SCHEEN A) PASS

B) PASS
G} PASS
PASSTAIL RATIOHALE:
A}
B)
¢
METHOD OF FAULT DETECTION:

THE STATUS DF THE APDS SYSTEM BUSES IS DISPLAYED ON THE PANEL

MASTER MEAS, LIST NUMBERS: VEIXg7Rst

CORRECTING ACTION:
WORKARDUNDS ARE AVAILABLE TO SEPARATE THE ORBITER FROM ISS:

1) DISABLE ONE OF THE APDS LOGIC BUSES TO AECOVER FUNCTION:

21 FERFOAM IFM TO DRIVE CAPTURE LATCHES WQKE OFEN;
3) PERFORM EVA TO REMOVE 96 BOLTS FROM THE DOCKING BASE.

M5-555 - 467



PAGE & PRINT DATE: 02.12.96

FAILURE MODES EFFECTS ANALYSIS (FMEA) = NON-CIL FAILLIRE MODE
' RUMEER: M5=055-8003-0d

« FAILURE EFFECTS =

{A) SUBSYSTEM: i
LOSS OF BWITCH CONTROL CAPABILITY FOR THE APDS "POWER-OFF" COMMAND.

(B) INTERFACING SUBSYSTRM(S):
UNWANTED ‘POWER OFF COMMANED TO THE PSLUL.

{C} MISSION:
ND EFFECT.

(D) CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE - NO EFFECT.

{E) FUNCTIONAL CARITICALITY EFFECTS:.
WORST CASE, SHUTTLE MECHANISM CONTROL: POSSIEBLE LOSS OF CREW OR VEMICLE

AFTER TWD FAILURE,

1) ONE OF TWO ASSOCIATED SWITCHES FAILS CLOSED (MULTIPLE CONTACTS) DURING
"THE AUTOMATIC DOCKING SEQUENCE (AFTER CAFTURE, BUT PRIOR TO HOOKS
ENGAGED.) ENASLES TWO OF THREE COMMAND CHANNELS., UNWANTED "POWER
OFF" COMMAND TO THE PSU. TEMPORARY LOSS OF CAPABILITY TO COMPLETE
DOCKING AND DPEN CAPTURE LATCHES TD SEPARATE. CREW COULD PERFORM AN
APDS LOGIC BUS DROP TO RECOVER DOCKING/UNDOCKING FUNCTION. 2) UNABLE TO
. DISABLE THE LOGIC BUS, LDSS OF NORMAL UNDOGKING CAPABILITY.

DESIGN CRITICALITY {PRIOR TO OPERATIONAL DOWNGRADE, DESCRIBED IN F): 1R2

(F] RATIONALE FOR CRITICALITY CATEGORY DOWNGAADE:
CRITICALITY DOWNGRADED FROM 1TR2 TD 183 DUE T0 ADDTIONAL FAULT TOLERANCE

PROVIDED BY WORKAROUNDS ALLOWED PER CR S050107TW,

AFTER THE TZCOND FAILURE, THE CREW WOULD PERFORM FM TO DRNE THE
CAFTURE LATCHES OFEN. IF UNABLE TD PERFORM TME IFM.{THIRD FAILURE) THEN
PERFORAM £vA TO REMOVE §6 BOLTS TO CIRCUMVYENT THE WDRST CASE "DESIGN
CRITICALITY™ EFFECT. IF UNABLE TD PERFORM EVA [FOURTH FAILURE), POSEIBLE
LOSE OF CREWAEHICLE DUE TO LOSS OF ALL UNDOCKING CAPARILITY.

= TIME FRAME «

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TiME FROM FAILURE OCCURRENCE 7O DETECTION: MINUTES
TIME FROM DETECTION TO COMPLETED CORAECTIVE ACTION: HOURS |

TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECTY
YES
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Fi-ll..IJHE HDDEE EFFECTS ANALYSIS (FMEA) — NON-GIL FAILLIRE MQDE
: NUMBER: M5-855-B003-012

RATIONALE FOR ‘I"IHE TO CORAECTING ACTION V5 TIME TD EFFECT;
LREW WOULD HAVE BUFFICIENT TIME TO PERFORM 96 BOLT EVA OR DISASLE

AFFECTED BUS,
HAZARDS REPORT NUMBER(S) : ORS! 4014

HAZARD DEECRIFTION:
INABILITY TO SEPARATE ORBITER AND ISS,

= APPROVALS -

PRODUCT ASSURANCE ENGR 1 M. NIKOLAYEVA M,—
: B, VAKULIN . s

DESIGN ENGINEER
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